Hypothyroidism is one of the most prevalent exocrine gland disorders. It occurs in females 8-10 times more than males.
Introduction
Hypothyroidism is one of the most prevalent exocrine gland disorders. It occurs in females 8-10 times more than males. 1, 2 Its prevalence depends directly on age. Hypothyroidism is caused by inadequate production and storage of thyroid hormones. 3 Thyroid hormone is essential for the normal functioning of some tissues in the body. 4 Patients with hypothyroidism usually complain a lot about delay in the wound healing, dermatophytosis and post-surgical pains. In the past decades, different methods have been proposed to accelerate wound healing and decrease the side effects of healing. Modalities such as laser have been proposed alongside pharmacotherapy. 5 Mester et al discovered the advantages of laser to wound healing. 6 All studies on lab animals emphasize that lowlevel laser accelerates wound healing through increased proliferation of fibroblasts and formation of fibrous granulation, increased collagen synthesis and ATP production, lymphocytes activation as well as increased ability to attach to pathogens. 7 In laser therapy, various parameters are important including wavelength, frequency, and duration of the radiation. 8 Numerous lasers are being used to heal wounds, including the gallium-aluminum arsenide laser.
The other method to heal the wound is the use of pomades made from the compounds of thyroid hormones topically. Studies show that one of the target organs for thyroid hormones is the skin and the decrease of the hormones causes delay in wound healing, so the alternative hormone therapy has an effect on accelerating wound healing. A lot of studies present that pomades made from thyroid hormone hasten wound healing. [10] [11] [12] Levothyroxine is used to treat hypothyroidism. Because all methods used alone are not enough yet, the study investigates the combined effect of levothyroxine with laser on hypothyroidism rats' wounds healing.
Methods

Animals
Thirty male Wistar rats were provided from Iran Pasteur Institute. They were kept in the animal lab for about 2 weeks to acclimatize to the condition of the animal lab and obtain 200-220 g in weight. The rats were kept in clean single cages with free access to water and food. The temperature of the animal lab was about 22 º C, and the light was on for 12 hours and off for 12 hours. After acclimation to lab terms, rats were divided into control group, hypothyroidism group, hypothyroidism group treated by the laser, hypothyroidism group treated by levothyroxine, and hypothyroidism group treated by the laser and levothyroxine.
Induced Hypothyroidism Methimazole powder at 4 mg dose dissolved in 100 mL distilled water was daily given orally to all groups for 1 month, with exception of the control group. To prove hypothyroidism, rat's the eye corner was exsanguinated for 2 mL and the level of thyroid hormones (T3 and T4) was examined through the radioimmunoassay commercial ELISA kit (Dia Plus, USA).
Surgery
After hypothyroidism induction, all rats were anesthetized with the injection of ketamine hydrochloride (50 mg/ kg) and xylazine (20 mg/kg) intramuscularly. Their back hairs were shaved and disinfected with betadine 10% (Tolid Daru Co., Iran) and alcohol. Then, a wound was linearly created in a length of 12 mm by means of a No. 24 scalpel, the depth of incision encompassed both dermis and hypodermis, i.e., the thickness was full. 13 Treatment With Low Level Laser An 810 nm laser (80 Hz at 0.2 J /cm 2 ) was used. The treatment with the laser began 24 hours post-surgery. The wound was classified into 12 points (4 rows, 3 columns) including the healthy skins around the wound and the injured part. Each point was radiated by the laser for 200 seconds. And the laser probe touched the wound directly. The wound was radiated through the laser for 6 days a week and continued for 14 days.
Treatment With Levothyroxine Levothyroxine (20 ug/kg, Sigma St. Louis, MO) was injected daily to the levothyroxine -treated groups intraperitoneally. 14 
Biomechanical Examination
At the end of treatment (On the 14th day after surgery), the length of wound was measured, then the rats were deeply anesthetized and sacrificed. For the evaluation of the biomechanical parameters, after careful dissection of skin from underlying deep fascia, standardized rectangular skin specimens (5 × 50 mm strips) were harvested across the wound using a double-blade cutting instrument. The sample thickness was measured by a digital caliper. The samples were saturated with normal saline (9%) during the process. Both sides of the sample were placed into clamps (Eng. Design Co, Ltd., Tehran, Iran), the distance of the 2 clamps was about 30 mm. Both speeded up 10 mm/min. Finally, the maximal used power, tissue tension, and accomplished work were measured through tensiometery set.
Statistical Analysis
The quantitative data were analyzed through SPSS21 and one-way analysis of variance (ANOVA) method. Normal distribution of data was analyzed using the Shapiro test. The data were expressed in the form of mean ± standard error of mean (SEM) and the significant level was considered P < 0.05.
Results
The Analysis of the Biomechanical Parameters As Figure 1 presents, the maximum extension of the laser-levothyroxine group was significantly higher in comparison with the hypothyroidism and normal control groups (P ≤ 0.05) but the amount of the tension did not show a significant increase in comparison with the other groups (the laser group, P ≥ 0.11; levothyroxine group, P ≥ 0.76). Also, the study indicated that for the laser-levothyroxine group, the accomplished work was significantly higher in comparison with the other groups (P ≤ 0.05), but the laser group (P ≥ 0.367) or levothyroxine group (P ≥ 0.080) did not have a significant difference in comparison with the hypothyroidism group. Also, there was no significant difference between the laser-receiving and the levothyroxine groups (P ≥ 0.359) (Figure 2) . The maximal power mean of the laser-levothyroxine group showed a significant difference in comparison with the other groups, but there was no significant difference between the laser and hypothyroidism groups (P ≥ 0.456). The maximal power mean was significant between the laser group and levothyroxine group (P ≤ 0.05) (Figure 3) .
Discussion
This study has shown that the combined effect of laser and levothyroxine on the experimental hypothyroidism group accelerates wound healing. Hypothyroidism is known as one of the most prevalent disorders of the endocrine system affecting different systems and metabolisms the body. One of the consequences of thyroid insufficiency is a delay in wound healing. Numerous studies have investigated wound healing and the problems related to its delay, in hope to solve them. Some researchers have discovered the positive effect of laser in improving wounds, but some others have disagreed with the effect, which are in agreement with our results as our study showed the ineffectiveness of low-level laser on healing the hypothyroidism rat's wound. There was no significant difference between the laser-receiving group and the laser-excluding group. Viegas et al observed that laser does not effect on accelerating wound healing, 15 but others believe in the positive effect. [16] [17] [18] Lacjakova et al reported that laser at different doses decreases the inflammatory phases and accelerates wound healing. Dawood and Salman showed that laser accelerates wound healing through increased collagen synthesis. 20 Studies show that different parameters are considered to heal the wounds through laser, for example: wavelength, the duration of the radiation, and the power density. Because, there are many different protocols in related to radiation, and wavelength interrupts the use of the laser, causing the different consequences. Levothyroxine is one of the treatments for hypothyroidism which replaces thyroid insufficiency and has a positive effect on the metabolism as well as on the tissues that are highly proliferated as the skin. In most studies, the pomades that are made from compounds of thyroid hormones have been used. Kassem et al indicated the positive effect of T3 pomades on wounds. 10 The positive effect of the pomades has been demonstrated by other researchers. Safer et al also indicated that this pomade accelerates wound healing. 11 Because studies on tissues have proved the effect of the pomades made from the compounds of the thyroid hormones on healing wounds, we used the medicine prescribed to treat hypothyroid namely levothyroxine. Although our experiments assessed biomechanical parameters, the results of these studies are in accordance with the results of our research.
Conclusion
To conclude, LLLT with 810 nm wavelength, 80 Hz frequency, and 0.2 J/cm 2 energy density in combination with levothyroxine significantly improves the biomechanical properties of wound in the hypothyroidism model rat.
